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(54) [ftmo&ft;] &fc%vv2*mttm¥mte<Dsmtm 



(57) [f?lt>] 

«^ttt^Al 0 .i6Gao.8BN«2*gpJfiSfl*CV^4. 3HR1 
^®tfipIisSAi;Jl2<7)±gPffi«BtC, GaN JB3£j&£3 
.1<732:§. GaN fi„ Ji2«Al 0 . 15 Ga 0 , 85 N ii(C3 

itfDiafc:. GaN astfcfi-flitefcxe** 
s--wH&K-tS<o-c\ KRi<!OJtli«i«AT**«WrrtF 
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mmmcrMM] 

u mfiafeftffiwifrie^ioait^'j^A^i: 

LTjfcg-*-***, fuiEfflK^ftai§fl£ 
« fc L T fete K * * S' * USr V tfS 2 tf5fflf fc# U ^ 
A^ilrft4^ft£)£*$-t^ Huia««c0Baiffi±i4« 
TfftfiJUIt J: OMtS £ k HWKfc^iSMby'J -7 A 

[8W&H2] TwEffiKti, t7r^7, ^Uns^ X 
^ mtti' U >7 AjRfc^flMf***-?* 4 i k 

e t -t -sit^ii i izamcom.^ y ^ asme^**** 

[000 1 ] 

[SMH^K-TiSflMHff] *?fflBli. -fc£Al x Ga y in 

1 _ I _ y N(0 £x £1,0 £y £1,0 £x+y £ 1) CDMitJf V 

vj±mtimmwt%<nmik%mm-th« mz. s 

«Lhfc:«t*riftFxt^^^^;i'jat* (elo) fcffl^fc* 
[0002] 

*) , SBfc*^ F (1ED) ^V—f-f A V 

mm&M^.m^zmm^tiX^h. zcomttfv >7A 

4. 

[0003] 

[^Bg^W^Lctak^liS] UpL&#£>, 

k , -9-7 r -f r t a-fbtf y -7 A^-fbA 
^Otf^U S^7 7h{:j; l )WML, i 
[0004]fot. *fffiB<0B«(4. JJEBHtcflE 
j£-r£,IkT\ *^#tt&|tj±§-^4kftt. S&*e7)J; 
[0005] 



«coffi£fi§|5£Kk LTtexh^^-wWfcJIL&i^ 
H±«±«7f ifljSStJ: 0M« i k t^afc-r&SMt 

[ooo6]^, zzT'^omxfotit. mwmm-ftfa 
¥mmt. mmcommmzimM^. i iwim'j 

Mtmiw y ^^mt^m^mw t <rm<n 577^71 

C»^<l6ffiJiJKJri6lt:jSSL. WSrm-NliJSSLSr 
v\ ioT. S«0®tbSP±<7)|g2^^''J'7A^t; 

ffl*<as. ci^fes, ss2«a^y^A^k-^ij^ 

t , m 2 oswj -7 Aavfk-^ft4mwt:^iBfltt* t ifti± 
-$-5. mm^mtamt^co±com2com^v^ 

2 WSM 'J ^A^-f^^^o^ 0 A*|»±sn4 k 
[00 07] |f*« 2 CDlfeBflfi. ,t7T>fr, 

ms.±.T%t>ti&m2 comity y ^a^^^4^#co 

[0008] tt$H 3 ^^HJ!(i. S«2r y'Jay, ft« 

Mtt^jjg $ a s m 1 y ^ A^t^i^* * r 

m\LJ] y ^ asm ir^a-wmiv^ 
afby y -7 A^fb-^fe^fr k l ?t ; k & t f s . 

3 yllci h° ^ ^ >- -v /H&K-T 5 , S - "7 A Sr * 

1 <7)M{t^ y Aawb£tt¥#ft£jEW6 l , -eo 
f*, 1 <7)a^^' y ^A^b-^-^^itiixf 

^ ^ L^r^Sf 2 vimcx y ^ A^lt,^^# 

^maimnt. m 1 ^a-ft^y *? A*fk^*4MW*c*s 

k LT , m 2 coa-ft;^' 'J -7A^t;-^j^##:*ia73 fttc 

x ^ ^ -t /wayi-r s i k 0 , ^ H H B soisv ^awt 

[0009] 
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(mi mm) mm. *?tw<mimimiz&to&w. 

hh« v-'J=J>-*Sl«±tCttMif*t)1000A<?)Al 0 . 15 Ga 

o . 8 6 n ji ( m i <rtmca y ^ a ) 2 

l70"t (HI (b) ) Xtetg^K (HI (c ) ) iz 

MJ^iti^. X. yyay»KliicoJi2£l&v-tf: 

SmpIi^ARVil 2 ?)±mS*$B WiJUff^lO/; m^Ga 

[ o o i o ] mz, ^«GaN mt^m^mfocowmjjm 

y'fliIMffi«ia (ITF r MOVPE j t«t) tiD 

wm.ztitz» movpe -c-fflv^tL^^x{i. ryt-r(N 

H 3 ) . ^r^UT^'X(H 2 ,N 2 ) . h '.MiHl^fy >7A<Ga 
(CH 3 ) 3 ) (liTF r TMG j fclEt") , N'J^f/lT/li- 
>7A(A1(CH 3 ) 3 ) (iilT r TMA j ttEt") 
[00 11] t-f, 7-yll^?§^(HF:H 2 0=l:l)Srffl^T 
ifaf L7t (lll)B, (100)H. Xii. (110) M£±Hi: 
t^n-^'lrjy^Ml JMOVPEgl^RKltl 

1 iter/^T-l^lO^ralSJSM^^ L^r* 1 h ?Smi50°CT* 
«l*<-^>^t^ 0 

[0012] clcOf*. UK 1 (JOSS 2:11 50°C tcffift t, , 
N 2 X{iH 2 Srl01 iter/^, NH 3 £l01iter/4K TMG £1.0 
XIO"*^^/^. h y^/PT;l-$-^A(Al(CH 3 ) 3 ) 
(lilT r TMA j tlB-t) £1.0 XlO ^l^K H 2 #X 

(cj; >90.86ppm izmR^ixtzi/yy^ioyAO-z^v/ft 

T'fti&U §I/¥*-J1000a. Siyim.O Xl0 18 /cm 3 «Al 
0 , 16 Ga 0 , 8B N I2«Uc„ 

[0013] Jfcfc, t I«J12^±^, — tut, Si0 2 /I£ 
v 9 'J >y*"(- i 0 JUff I-J2000 A fcj&jfc L . l/y'Xf 

tttx-yfy/Lt. -«FJr£JF^Rcosio 2 Ji£v 

X^tU, Al 0 , 15 Ga 0 , 85 NJI2£ K^X.y^y^L 
fc. i^iotU, Ji2tf5±fiWB«B«Bb3&**&5ju 
m . 1 OStiiflli ACOPalffi a 5 At m^X hyJ 
Ttt (HI (b ) ) Xtif&^K (HI ( c ) ) tJFML 

[00 14];^:, MOVPE mtZ ± 19 1 <75?flS£1100 
°CtLTN 2 X(iH 2 £201iter/#\ NH 3 £l01iter/^h TM 
G £1.0 XIO"*^/!-/^ H^'Xti 00.86ppm IZ^K 
iStltzi/? >=£20 X 10- 8 ^)V/ftX'm& LT , JKff^JlO 
jumCOGaN JI3 £xh°:?^;y^/Uj£dft£-£;£<, ^tO^ 
GaN i±, Al 0 . 15 Ga 0 , 85 N Ji2«±fc. £<7)A1 0 . 15 Ga 

y'j3 yffl£ 1 Offimffl«jA^±tC{i. GaN }±Xt°^ 
y^MftW^. -eLT. y'J^ y3£t£ 1 ^KttifliS 
ATfi, Al 0 , 15 Ga 0 . 85 N fl} 2 ±.iZ$M L GaN £Sfc L 
GaN tffflJfa. EP*>. yij3yIIl«IM;ift 
^txt7^-/t/«Itl ll ^«GaN 13IJ, Al 0 . 15 



Ga 0 . 85 n m2^±^m.mB^f3mum^m:m i ±t. 

^;«firfeS)tftt:, tefiHi&fcS:^. y'J3 yi£)K 

l«ffiffifflfegA(7)®m£Al 0 . 15 Ga 0 . 85 N JB2<7>±^f»!fi 

Bcowmt,zttKx±^ <-thztx, jb\mmzm^x 

fe B a B 'l4«ftff^rGaN «3*JBiaW-ftifc*^CS*. t 
tz , y'J3 ySfK 1 i: *O±0DGaN fi-fb^Wfc^ LT 
^=5rvvte#>t;i\ GaN JI 3tf0-t9. Jfc^S^ffiafrTT^ 

[0015]^ ±IBSI*fiM^V^T, X l7^7«X 
\&WFmzB$&Ktz y'Jn 1 OflBtHIRWAall 
a£3$5Aimi; Lit A*. Sffi«*SAc?)l|ia**10/xm£S 
iSk«^r|ftI<OjR*fc«i*ISl!fif5lfcs3r 1 5, xUnySK 

1 commmmAco^ atnu m%mtzt:& t , &■& &Ga 

N J^^Jfo&sffljtfc&StfVC, L<« 1 —lO^mcO 
«H**av^. 4fc, Al 0 . 15 Ga 0 . 85 N «2^±g|5fflJsgB<^ 
ibS5/imfcl,ft^ Al 0 , 15 Ga D . 85 N M2cr>±.W>m& 
B tfOipg b ^'10 v m £0^ S t Ssfji^^^^'lMyv L . 

tz^mmm^ms-x'X'^, l*i&-?x, fe B H B tt^^ 

3* U<{± l~10^mcO|gH^V\ ^3t, S3«0$SbI 
tttfOll*^ y'j3 >-MR 1 ^ffiftifllM A com a 60A1 
0 . 15 Ga 0 . 85 N «2W±«WR«B«0(BbtW5«^a/ 
biil— 10^* t^o 

[0016]^ JJB**WC1±s y^Vit^fflli 
fiUO»«tiaS. t7T>f73aS. ^tS«^£ 

7t^"^ k . i^-if^fctittsmaffiiassw^-r 

S„ ^tSdWTfi, iS2OffiBg£Al 0 . 15 Ga 0 . 85 N t Lfz 
i>K ttSffiEScJrbW— ®^A1 X Ga y In^,^ N(0 SI, 

0 Sy S1,0 Sx+y Sl)C0g^ U ^ASWfc&flMfsSWfc 

y'Jn y 1 ±tcx f ^^r >- 
•rJl-jSM-glt&tefc. A1 K Gd!-, N(0 <x SI) (A1N £ 

Al x Ga y Inj-j.,, N(0 Sx S1,0 Sy S1,0 Sx+y SI) 

2 t aiRJtC* -> X i> , »3r -£> fflj£ ibt" iot^ 

^atpm±. «2^)Mif£^io 

kJ!2tai:LTJl336*jft*L!SrV^ iot, J12^ff 

500 A— 2000A*^a^LV^ 
[0017] (H2^MF!l) ±i*^ 1 HWJT'tt. ffi 

1 <nmUS y ^ A^ft-^K3^#: t LT . Al o. 15 Ga 0 . 8 5 

n m2%imfztfWitfL>tix^z>„ %mmmxu. mi 

WSMttfV VA%ett&&m»b LT. Al 0 . 15 Ga 0 . 35 N 
g2 1 fc^cD±<7)GaN 12 2^02 £# 
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[001810211 «^2«Mti^SI-ft 

# v ^mt^m^m^mmm^i^ ttzm^mx-h 

h> VWS. 1 W±fcliJRff*ftOOOA0>Alo. 1 5 Ga 

0 . 85 NJ12 lsWB^Sfl, it0^2 l±t. flgffiftlOOO 
AcDGaN l2 2««§ilt^S„ 12 lbJB22bX' 

Tifxizt&f- mzBtiz s *vc v * 6 . ji 2 2 atte' u 3 > 

1 ORtiJlH« A±C(± S JfcWKrlOju mc^GaNif 3 # 

[0019] £«i&2S3tWtf>SMby'j ^.wRflte** 

SlWSMCfjUt, 121. I22^y'jn 
>« 1 it-ICMLiti. Hfje^-vraSiPsJi 
£vx?tcLT, Jf 2 1 , J12 2 5-h*5^fx-y^->'j?'T' 
El 1 ( b ) Xit ( c ) fcjjr*- i 3 X h 54 7°:RXti 
ffrFttfc-T*. *<0f£c%aN S3^JfM{i^lHifeMi: 

[00 20] Hff^lO/xm^GaN « 3 OJ&KjJHSiJaT 
SOil "9 fab So GaN ii. GaN Jf 2 2 <7)±gffiIJ$B<7)GaN 

VfflK 1 <?DJttfMi«ATI4. B 2 2 cOSatfWSBittic 
MtS. ;«J:otU, *MWC(i:. GaN j&*GaN 

[00 2 1 ]^ *HJfeflJt*5V^T, 12 2tJf3 fc£ 
GaN b Lfc#\ M2 2bM3b £ |s]— ffifiittb^— JKi^Al 
x Gay Irvx-y N(0 Sx S1,0 Sy S1,0 Sx+y £1)CD 
Sfl^I/?A^£*mWfci:l/rfc£^. fit. M2 

V*. ^f«K S2 2i:Jl2C06 £ ^ 2 3 £ ^ffltfUtSr 
[0022] ±£c0^HtfeMCi3 . v y 3 1 



XU\ y'J3 yfflx 1 *>£>«2XtiJf 2 2* Xco^c 

fi^GaN £«£f§£ i fc & . JJB^IOtWtti 

V>T. Jl3tGaN SrfflV^*\ fiSfflJ&Jt^IriGaN SrM 

ffM LT & v »fc , Btfbff y 

HJftMfcfc^T. 1SU12, X««2 2^1^. e 
SfflfSJtOAlGaN i7)A'77rl^ AlGaInN«v<>y7rJS 
SrfSftTt)ftV^ Jl<7)ys'-y7rJIiiJl2. Jf 2 2<7)J|M£ 

«te B B B ^?M£ L T*/l^ r x^o^ B B B *iit ZLtzhcD 
Xfoh,, 

[00 2 3] m^-mt LX SQWXfiMQW^CDM^-ff 
jt L^fBfc^W H . U--- »T SrffM-t Sit #T 
JJBO^iUfeMcfcUT. movpe ffi(4«£E»H» 

ifcGaN LED^LD <?0^3fe«^ £f 0 

ffl^T-fc £ t mzgym^Rvn^ <;uxizi>m 

[Hi] ^mcomm^m 1 somcffi^ 5 y 
[02 ] *»w^*«=s^2saisw(=ffi*>sswby'j 

[W^I^BJ] 

1 y'jayii 

2 Al 0il5 Ga 0 . 35 N S (JSltfD»flD5fU^A*fl: 

3 GaN JS ( m 2 <r>mtii V AaHt^«HN» 



2 1 



Al 0 . 15 Ga 0 . 85 N S (fffl^fflfby'J^Ajfrft 



22 GaN m ( as i tf>sfb«f y ^ Aawt^sMmK 




21 

Al o. is E*n.isN 
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